Inhibition of replication of HIV-1 at both early and late stages of the viral life cycle by single-chain antibody against viral integrase.
Retroviruses including HIV-1 integrates a DNA copy of their RNA genome into cellular DNA of the infected cell. This reaction, essential and unique to replication of retroviruses, is mediated by the viral enzyme, integrase (IN). We constructed a recombinant gene encoding a single-chain, antigen-binding peptide (scAb2-19), which interacted with a carboxyl terminal part of HIV-1 IN. HeLa CD4 cells expressing scAb2-19 localized in either cytoplasmic or nuclear compartment were resistant to HIV-1 infection at an multiplicity of infection (MOI) of 0.25 or 0.063, but the resistance was overcome when MOI was increased to 1. To determine whether this resistance was due to inhibition of the early events, transduction experiments were performed with a replication-incompetent HIV-1 vector carrying bacterial lacZ driven by an internal Tat-independent cytomegalovirus immediate early promoter. Both cytoplasmic and nuclear expressions of scAb2-19 resulted in decrease in the transduction efficiency on HeLa CD4 cells. This implies that an early step of replication--before or during integration--was affected by the scAb2-19. Furthermore, cytoplasmic expression of scAb2-19 did not affect the viral amount released from the cells transfected with HIV-1 infectious clone DNA (pLAI). However, infectivity relative to reverse transcriptase activity was lower for virions released from the 293T cells cotransfected with pLAI and the cytoplasmic scAb2-19 expression plasmid than for those released from the 293T cells transfected with pLAI alone. This implies that scAb2-19 reduced infectivity of released virions by interfering a late step of the viral replication. The single-chain, antigen-binding peptide molecule may prove useful not only for studies of the functions of IN and its role in the viral life cycle but also for developing a gene therapy strategy against AIDS.